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Summary Weeds cause problems in soybean crops
by reducing yield. While weeds can be controlled in
soybeans in a number of ways, the main means of con-
trol is through herbicide application. Problems from
to the overuse of herbicides have led to an interest in
integrated weed management (IWM) approaches. In
order to investigate the integration of mechanical and
chemical control methods in soybean, a field experi-
ment was conducted during 2003—2004 at the research
farm of Agronomy Department, Agriculture Campus
of Tehran University, Karaj. Treatments were included
in five groups, viz.: 1) herbicides alone; 2) herbicides
plus cultivation; 3) pre-plant herbicides followed by
post-emergent herbicides; 4) trifluralin (1920 g a.i.
ha') applied with irrigation water (herbigation) sepa-
rately or tank mixed with bentazon or oxyflourfen; and
5) a weed free check. The effects of treatments were
significant on 100-seed weight, pods per plant, seed
yield, biological yield and harvest index at P <0.01.
With regard to the weed control efficiency, integration
of trifluralin and oxyflourfen, and trifluralin (herbiga-
tion) plus oxyflourfen reduced weed dry weight by the
greatest amount. However, oxyflourfen also reduced
yield of soybeans.
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weed management.

INTRODUCTION
The competitive effect of weeds in soybean (Glycine
max L.) fields reduces crop yields. The critical period
for weeds in soybean is reported to be 3045 days
after sowing. Grain yield increases of over 74% have
been reported where the field is weed free for 45 days
(Chhokar and Balyan 1999). The common methods for
weed control are chemical and mechanical. The use of
cultivation in combination with half'the recommended
rate of metribuzin provided good weed control in soy-
bean fields (Muyonga et al. 1996). Alachlor at 2.2 kg
ha'! increased yield of soybean from 2069 to 2691 kg
ha! (Adcock and Banks 1991). Steckel et al. (1990)
reported the combination of cultivation and reduced
rates of post-emergence herbicide made soybean yields
more stable. Buhler er al. (1992) also demonstrated
the combination of reduced rates of herbicide and

cultivation to control soybean weeds. There appears
a need for the introduction of different treatments for
controlling soybean weeds. This research examined
the opportunity to use herbicides in combination with
other treatments to control weeds in soybeans.

MATERIALS AND METHODS

This experiment was carried out in the field of Ag-
ricultural Paradise, University of Tehran, Iran, in a
completely randomised block design in three replica-
tions. Treatments were: 1) herbicides alone, tifluralin
pre-plant (960 g a.i. ha!), alachlor pre-emergent (2400
g a.i. ha'), bentazon (1200 g a.i. ha') or oxyflourfen
(360 g a.i. ha!') post-emergent; 2) herbicides plus
cultivation, trifluralin and alachlor plus cultivation
and reduced dose of bentazon (960 g a.i. ha') and/or
oxyflourfen (288 g a.i. ha'); 3) pre-plant herbicides
followed by post-emergent herbicides, trifluralin and
alachlor tank mixed with bentazon and/or oxyflourfen;
4) trifluralin (1920 g a.i. ha!) applied with irrigation
water (herbigation) separately or tank mixed with
bentazon or oxyflourfen, and 5) a weed free check.
Each plot (2 x 8 m) consisted of four rows with 50 cm
distance between rows.

Samples were taken of weed dry weight, yield and
yield components of soybean at the end of growing
season. Analysis of variance was conducted with SAS
6.12 and Minitab Software.

RESULTS

Weed dry weight reduction A significant difference
(P <0.01) between treatments in total weed dry weight
occurred. Of all treatments, the trifluralin + oxyfluor-
fen treatment produced the greatest reduction in weed
dry weight (Figure 1). Alachlor, alachlor + cultivation
and trifluralin + cultivation treatments were the least
effective in reducing weed dry weight. With regarded
to the weed control efficiency, integration of trifluralin
and oxyflourfen, and trifluralin (herbigation) plus oxy-
flourfen caused the minimum weed dry weight.

Yield and yield components Crop yield was affected
significantly by the treatments at P <0.01 (Table 1),

as were 100-seed weight, pods per plant, biomass and
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harvest index. Treatments containing oxyflourfen
reduced yield and some yield components, as this
herbicide was phytotoxic to soybeans. The best treat-
ments in terms of weed control and optimum yield
were a tank mix of trifluralin and bentazon, trifluralin
plus cultivation plus a reduced rate of bentazon and
bentazon alone.

DISCUSSION

The best treatments in terms of weed control, lack
of phytotoxicity to the crop and optimum yield are
considered to be tank mixed of trifluralin and benta-
zon, trifluralin plus cultivation plus reduced dose of
bentazon, and bentazon alone. This demonstrates that
it is possible to integrate control methods to provide
adequate weed control in soybeans in Iran.

While the post-emergent use of oxyfluorfen
generally provided good levels of weed control, too
much crop damage occurred leading to loss of yield.
Oxyfluorfen is not normally used as a post-emergent
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herbicide in any crop as it has little selectivity and
results in crop damage. The loss of green leaf area
caused by oxyfluorfen application clearly reduced
biomass accumulation, pod set and grain yield.

Trifluralin applied by herbigation proved to be no
more effective for weed control than trifluralin use
pre-plant. In addition, this treatment reduced yields
over trifluralin applied pre-plant, possibly as a result
of the higher rate used. Herbigation is a novel method
of trifluralin application. However, its effect on crop
yield means it cannot be recommended in soybeans
in Iran.

The use of cultivation instead of herbicide gener-
ally resulted in greater weed biomass and reduced
yields. For this reason it is unlikely that cultivation can
be recommended to replace herbicide use in soybeans.
However, where both cultivation and a reduced rate
post-emergent herbicide were used, weed control and
yield were both adequate.
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Figure 1. Weed control efficacy of the various treatments used. Weed control is expressed as the percentage
weed dry weight reduction at crop maturity. Bars with different letters are significantly different at P = 0.05.

424



Fifteenth Australian Weeds Conference

Table 1. Mean comparison for yield and yield components for soybean as affected by weed control treat-
ment. Means sharing the same letter do not differ significantly according to Duncan’s Multiple Range Test

(P <0.05).
Treatments 100-grain Pods Grain yield Biomass Harvest index
weight (g) No. plant (kg ha!) (kg ha) (%)
Weed free check 1540 71.7a 3011 a 10528 a 29 def
Tifluralin 15.2 bede 485¢ 1874 d 5206 ef 36 ab
Alachlor 15.1 cdef 404 f 1574 ¢ 5751 de 27 defg
Bentazon 15.2 bede 653b 2456 b 10148 ab 24 fg
Oxyflourfen 1441 329¢ 1102 jj 2946 i 37 ab
Tifluralin + cultivation 15.2 bede S51.2e 1875d 4862 f 39 ab
Tifluralin + cultivation + bentazon 15.1 cdef 65.7b 2500 b 9632 be 26 defg
Tifluralin + cultivation + oxyflourfen 15.3 bed 30.7¢g 1262 gh 3348 hi 38 ab
Alachlor + cultivation + bentazon 15.0 efg 584c¢ 1847d 9456 be 19h
Alachlor + cultivation + oxyflourfen 14.8 gh 333 ¢ 1219 hi 29811 4l a
Alachlor + bentazon 15.0 fg 55.5d 2103 ¢ 8725 ¢ 24 fgh
Alachlor + oxyflourfen 15.2 bede 322¢ 1089 j 3512 hi 3lcd
Alachlor + cultivation 15.3 bed 428 f 1561 ¢ 6225d 25 efg
Tifluralin + bentazon 15.6a 725a 2940 a 9686 be 30 cde
Tifluralin + oxyflourfen 15.1 cdef 319¢g 1064 j 4044 gh 27 defg
Tifluralin (herbigation) 14.7h 41.6 f 1371 fg 4680 fg 30 cde
Tifluralin (herbigation) + bentazon 14.7h 59.7¢ 2143 ¢ 9410 be 23 gh
Tifluralin (herbigation) + oxyflourfen 1421 331g 1002 j 29831 34 be
Weedy 15.1 cdef 423 f 1379 £ 5905 de 24 fgh
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